Introduction
Reactions of chromyl chloride with peroxydisulphuryl difluoride (S2O6F2) and fluorosulphuric acid to yield chromyl fluorosulphate Cr0 2 (S0 3 F ) 2 have been reported in literature1-2. In the present communication, the reactions of chromyl chloride with formic and acetic acids have been studied and the compounds characterized.
Experimental
Chromyl chloride was prepared by the literature method 3 . A solution of formic acid in carbon tetra chloride was added dropwise to chromyl chloride diluted in the same solvent so that the reaction product was always in excess of formic acid. Since the reaction was violently exothermic, the reaction vessel was maintained at 0 °C throughout the addition. After a few minutes, the colour of the solution changed from red to green with brisk evolution of HC1 gas. On heating under reflux for several hours, a green solid separated out. Different attempts to prepare the same product always gave compounds with different composition. However, if the green solid which separated was further refluxed with excess of pure formic acid, more of HC1 gas was evolved. The contents were refluxed till the evolution of HC1 gas had completely ceased. The final product, compound 1 was washed with dichloromethane and dried in vacuo. The compound does not react with strong bases such as pyridine and y-picoline even on refluxing in carbontetrachloride. However, on passing dry NH3 gas through a suspension of this compound in carbontetrachloride a new violet compound 2 was obtained.
The reaction of chromyl chloride with an excess of dry acetic acid carried under similar conditions yielded compound 3. This compound reacted with pyridine in cold to give ä light green product 4. It also reacted with NH3 to give a light green com pound 5. Their analytical results are given in Table I .
Elemental analysis: Chromium was estimated volumetrically. Chlorine was estimated gravimetrically as AgCl by fusing the compounds with Na2C03 and KOH. Carbon, hydrogen and nitrogen were estimated microanalvtically.
Infrared measurements of the compounds were made on Perkin-Elmer 621 grating spectrophoto meter using KBr pellets and as nujol mulls. Magnetic measurements were carried out at room tem perature on a Gouy balance calibrated with 
Results and Discussion
Chromyl chloride is a strong oxidant and oxidizes formic and acetic acids and is itself reduced to (+ 3) oxidation state. This is suggested by the green colour of the compounds and confirmed by their analytical and magnetic measurements. Basic carboxylate complexes of chromium in the oxidation state (+ 3 ) generally adopt the oxygen centered trinuclear structure [Cr3 0 (0 0 CR)eL3]+ 4_7. Each pair of chromium atoms are bridged by two carboxylato groups. The compounds CioHi302iCr3 (1), C7H i60 i5N3Cr3 (2), Ci8H3oOi9Cr3Cl (3), C27H33 0 i3N3Cr3Cl (4) and Ci2H270i3N3Cr3Cl (5) are better represented as
Cl, respectively. Compounds 1 and 3 are insoluble in common organic solvents viz. benzene, carbontetrachloride, methylene chloride, nitrobenzene, nitromethane and acetonitrile which indicates that these may be polymeric probably through intercluster hydrogen bonding. Compound 3 is, however, soluble in more basic solvents such as methanol, formamide and dimethylformamide. This may either be explained in terms of the less extensive intercluster bridging or it may be attributed to its dissociation in these media whereby weakly basic acetic acid may have been displaced by the more basic solvent molecules. The molar conductance values at millimolar concentrations are 56 and 35 ohm-1 cm2 mol-1 in methanol and dimethylformamide respectively. The values are less than those reported for uni univalent electrolytes8, but these are quite signifi cant. This may not be taken to indicate an ionic type of structure but may, however, be explained in terms of formation of ionic species due to the liberation of acetic acid in basic media. Both compounds 1 and 3 are soluble in their parent acids and surprisingly their solutions are conducting. Further observation that compound 1 reacts with ammonia to give compound 2 but fails to react with bases such as pyridine and y-picoline may be attributed to steric reasons alone.
Both compounds 1 and 3 are paramagnetic having magnetic moments 2.05 and 2.12 BM, respectively, at room temperature. The low values of their magnetic moments suggest that these are magneti cally concentrated. These observations are in accord with the earlier observed magnetic moment values for similar trinuclear compounds9-10.
The infrared spectra of these compounds are quite complex as is expected of their trinuclear formula tions. Both compounds 1 and 3 (Table II) show strong bands in the region 3500-3200 cm-1 charac teristic of vO-H-'O . We assign bands at 1550 cm-1 (1) and 1545 cm-1 (3) and 1360 cm-1 (1) and 1430 cm-1 (3) to v(COO~)asym. and v(C O O -)sym. stretching modes, respectively, of the bridging car boxylate groups. These bands are broad perhaps either because of more than one type of carboxylate groups or other absorptions such as <50H, (5CH3, are overlapping in these regions. The zlr(COO-) values are comparable to those observed for many transi tion metal carboxylates. The presence of bands at 1705 and 1620 cm-1 (1) correspond to lowered vC= 0 of the coordinated formic acid which in pure monomeric form is observed at 1770 cm-1 and in dimeric acid at 1754 cm-1 11. Similarly the bands at 1700 cm-1 and 1625, 1610 cm-1 in compound 3 are also assigned to vC= 0 of the coordinated acetic acid which is observed at 1799 and 1752 cm-1 in monomeric and dimeric acetic acid respectively12. The presence of two distinct bands due to vC= 0 suggests that the coordinated acid may be present in different environments. If the three acid mole cules were equivalent we may have observed a single *'C = 0 band. The low frequency bands (below 500 cm-1) which cannot be assigned to interval vibrations of the carboxylate groups have been assigned to the chromium oxygen stretching mode13.
The infrared spectra of 2 and 5 are similar in many respects to their parent compounds 1 and 3, respectively. The most important difference is the absence of bands at 1705 and 1620 cm-1 in 2 and at 1700, 1625 and 1610 cm-1 in 5, which suggests the absence of coordinated acid molecules. The bands at 1580-1550 cm-1 and 1355 cm-1 (2) and at 1600-1570 cm-1 and 1420 cm-1 (5) may be assigned to ^(COO_)asym. and r(COO")sym. bands, respectively. The broad nature of the asymmetric bands may be attributed to the overlap of dcZ(NH3) absorption which is normally observed in the region 1610 to 1580 cm-114. The infrared spectrum of compound 4 also reveals that the acetic acid molecules in 3 have been substituted by pyridine. The band at 1700 cm-1 in 3 is nowT missing. The disappearance of the other two bands at 1625 and 1610 cm-1, due to rC = 0 vibrations, could not be ascertained because of the presence of bands near 1600 cm-1 in coordinated pyridine. A group of five bands between 990 to 1217 cm-1 in pure pyridine are observed with slight changes in coordinated pyridine1-. These have now been observed at 1019, 1032, 1045, 1072 and 1152 cm-1. Another important change is the appear ance of the band at 1240 cm-1 which is observed between 1235-1250 cm-1 in the spectra of pyridine complexes.
The TG and DTG curves recorded in the presence of air showr the thermal decomposition of these compounds as a process consisting of several steps. By projecting the DTG minima (not shown here) on the TG curves, we have shown various inflexion points. By this way we can state without difficulty the extent of the weight changes belonging to each transformation. Compound 1 (Fig. 1, curve A) 
